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英文简称 英文全称 中文全称 
DTT dithiothreitol 二硫苏糖醇 
EDC Carbodiimide 碳化二亚胺 
IC50 50% inhibiting concentration 半抑制浓度 
Km Michaelis-Menten constant 米氏常数 
NBS N-bromosuccinimide N-溴代琥珀酰亚胺 
PMSF Phenylmethylsulfonyl fluoride 苯甲基磺酰氟 
NP-MP 4-Nitrophenyl-a-D-mannopyranoside 对硝基苯基-а-D-甘露糖苷 

























Sephacryl-200 分子筛柱层析和 DEAE-Sepharose Fast Flow 阴离子交换柱层析，分
离纯化了褐藻酸酶。SDS-PAGE 结果显示为电泳单一纯，纯化倍数为 31.6，得率
为 37.3%，分子量为 35.5 kDa。杂色鲍褐藻酸酶的最适 pH 为 5.5，最适温度为
45℃。褐藻酸酶在 pH 4.0-8.0，温度小于 50℃环境下活性较稳定。褐藻酸酶水解












制，抑制常数 KI分别为 0.36 mol/L 和 1.26 mol/L，甲酰胺表现为混合型抑制，抑


















Haliotis diversicolor is important specie of freshwater aquaculture in China, 
and is the one kind of farmed shell in world. China has been the largest Haliotis 
diversicolor producingand exporting country. During processing, the Haliotis 
diversicolor fishery industry in China produces large quantities of waste, the Haliotis 
diversicolor viscera of the byproduct can be used to produce alginase. Haliotis 
diversicolor alginase (EC 4.2.2.3) is a member of the large family of serine 
proteinase and is a very important digestive enzyme in Haliotis diversicolor. This 
tissue we used Haliotis diversicolor to study the purification and characterization of 
alginase from the viscera of Haliotis diversicolor, and fill the research gaps in this 
area.  
Haliotis diversicolor was purchased from the local market at Xiamen City, we 
used following techniques: acetone precipitation, extraction, ammonium sulfate 
fractionation, Sephacryl-200 gel filtration, and DEAE-Sepharose Fast Flow ion 
exchange chromatography to purify alginase from the viscera and hepatopancreas of 
the Haliotis diversicolor, respectively. Purified alginase revealed a single band on 
SDS-PAGE, the molecular weigh of alginase was 35.5KDa. The isoelectric point (pI) 
of the alginase was 6.3.Alginase exhibited maximal activity at 45℃, and the 
optimum pH 5.5. Alginase was stable over abroad pH range from 4.0 to 8.0, and the 
enzyme was in active at temperatures above 50℃. The Km and Vmax of alginase were 
0.89 mg/ml and 0.78mmol/ (L·min) using NP-MP as substrate. 
Alginase was modified respectively by chemical modification reagents, such as 
BrAc, NBS, EDC, PMSF and DTT at certain condition,and the redidue activity was 
assayed in normal reaction media.The results showed that the residues of 
imidazole,carboxyl and indolyl of acidic amino acids histidine and tryptophan were 
necessary for the enzyme activity while the residues of serine and alginine, amino 
and sulfide,were not necessary for the enzyme activity. 
The effects of several metal ions on the enzyme activity had been studied. The 
















and the enzyme was slightly activated by Ca2+but inactivated by Co2+、Mn2+、Zn2+、
Al3+、Fe3+、Cu2+ and Hg2+to different degrees. The inhibition of Al3+ and Fe3+ to the 
alginase was non-competitive inhibition type, the inhibition constant (KI) were 0.93 
mmol/L and 0.86 mmol/L.The results showed that the inactivation of the enzyme in 
Cu2+ and Hg2+ solvents was non-reversible reaction. 
The effects of several organic solevent on the enzyme activity had been studied. 
The result show that: 
methanol,ethanol,propanol,glycol,propylene,glycerin,acetone,phenol,1,4-dioxane,di
methyl sulfoxide and formamide,inhibit the enzyme activity in different degrees.The 
inhibition mechanism of glycol, acetone, 1,4-dioxane and formamide are 
reversible,the inhibition constants(KI) of these compounds are 1.47 mol/L,0.35 
mol/L, 1.26 mol/L and 0.23 mol/L.The inhibition constant(KIS) of formamide is 0.48 
mol/L. 

























































固氮菌(Azotobacter vinelandii)[7]、克里伯氏菌(Klebsiella aerogenes)[8]、(Klebsiella 
pneumoniae)[9]、假单胞菌(Pseudomonas alginovora，Pseudomonas aeruginosa)[10]、
肠杆菌(Enterobacter cloacae M-1)[11]、别单胞菌(Alteromonas sp.)[12]、芽孢杆菌
(Bacillus circulans)[13]、(Agarbacterium alginicums)[14]。在海洋软体动物和棘皮动
物体内也含有褐藻酸酶。朱仁华从朝鲜花冠小月螺(Lunella cornata coreensis)、




酶(EC4.2.2.11)和 1,4-β-甘露糖醛酸裂解酶(EC4.2.2.3)[16]，如图 1 和图 2 所示，
它们分别作用于褐藻胶的古罗糖醛酸段（G 嵌段）和甘露糖醛酸段（M 嵌段），
并在非还原末端产生 C4,5 不饱和双键，且在 230~240 nm 有强吸收。除了少数
具有 G 嵌段专一性，目前研究的褐藻酸酶大多数更偏向于以 M 嵌段为底物。
褐藻酸酶普遍具有内切酶活性，在长链内将单体的复合嵌段随机降解。 







图 1 D-甘露糖醛酸和 L-古罗糖醛酸的分子式 

















图 2 褐藻酸酶酶切位点及作用方式示意图 














较低但是比较显著的相似性，即在 C 端有一个含有 9 个氨基酸的保守序列 
YFKAGVYNQ。这个分子量组的褐藻酸酶具有不同的底物专一性，表明这个保
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